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1. A method of visually representing user behavior 
within an interactive voice response (IVR) system of a call 

in which the IVR system generates user 
a first prompt generated upon entry of a 



processing center, 
prompts , including 



user into the IVR system, and subsequent prompts triggered by 
data inputted by a user or by internal processing of the IVR 
system that cause a branching in a call flow within the IVR 
system, said method comprising the steps of: 

generating a complete sequence of events within the 
IVR system for plu::al calls to the call processing center, 
the plural calls boing recorded from end to end; 

modeling a call flow of the IVR system as a non- 
deterministic f ini :e-state machine, such that a start state 
of the f inite-stato machine represents a first prompt of the 
IVR system, other states of the finite-state machine 
represent subsequent prompts at which a branching occurs in 
the call flow of tljie IVR system, exit conditions are 

states, and transitions of the finite- 
state machine represent transitions between call flow states 
triggered by data djnputted by a user or by internal 

VR system; 

the complete sequences of events for the 
finite-state machine to produce a two-way 



processing of the ] 
providing 
plural calls to the 



matrix of several cpunters, such that 

for States with at least one child or 
subsequent state, tqere are provided state-transition 
counters, and 

for ekit states, there are provided counters 
representing exit conditions from the IVR system, separating 
different levels of automation achieved; and 
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representing data from the two-way matrix as a 
state-transit Lon diagram. 



2. A method according to Claim 1, wherein each 
node of the state- transition diagram represents one of a 
specific prompt in the call flow of the IVR system, a prompt 
with re-promptls and retries, and a complete subsection of the 
IVR system, wqich represents many different prompts. 

3. |A method according to Claim 1, wherein exit 
conditions in the state-transition diagram are represented by 
leaves, each of the leaves indicating one of a call resolved 
in the IVR system, a call transferred to a live agent, and a 
caller hanging up without obtaining useful information. 



4. An apparatus for visually representing user 
behavior wi thirl an interactive voice response (IVR) system of 
a call processing center, in which the IVR system generates 
user prompts, including a first prompt generated upon entry 
of a user into the IVR system, and subsequent prompts 
triggered by datia inputted by a user or by internal 
processing of thle IVR system that cause a branching in a call 
flow within the DIVR system, said apparatus comprising: 

means for generating a complete sequence of events 
within the IVR system for plural calls to the call processing 
center, the plurell calls being recorded from end to end; 

means fpr modeling a call flow of the IVR system as 
a non-deterministic finite-state machine, such that a start 
state of the finite-state machine represents a first prompt 
of the IVR system,! other states of the finite-state machine 
represent subsequent prompts at which a branching occurs in 
the call flow of tfte IVR system, exit conditions are 
represented as end Istates, and transitions of the finite- 
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state machine represent transitions between call flow states 
triggered! by data inputted by a user or by internal 
processing of the IVR system; 

Imeans for providing the complete sequences of 
events fori the plural calls to the finite-state machine to 
produce a pwo-way matrix of several counters, such that: 

for states with at least one child or 
subsequent \state, there are provided state- transition 
counters , alnd 

for exit states, there are provided counters 
representing exit conditions from the IVR system, separating 
different levels of automation achieved; and 

means for representing data from the two-way matrix 
as a state-transition diagram. 

5 . \ An apparatus according to Claim 4, wherein each 
node of the state- transition diagram represents one of a 
specific prompt in the call flow of the IVR system, a prompt 
with re-promptJs and retries, and a complete subsection of the 
IVR system, wbjich represents many different prompts. 

apparatus according to Claim 4, wherein exit 
conditions in tithe state-transition diagram are represented by 
leaves, each of \ the leaves indicating one of a call resolved 
in the IVR system, a call transferred to a live agent, and a 
caller hanging ufo without obtaining useful information. 



7 . A j^/stem for visually representing user 
behavior within ah interactive voice response (IVR) system of 
a call processing tcenter, in which the IVR system generates 
user prompts, including a first prompt generated upon entry 
of a user into the \ IVR system, and subsequent prompts 
triggered by data inputted by a user or by internal 
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processing of the IVR system that cause a branching in a call 
flow withip. the IVR system, said system being operable to: 

jenerate a complete sequence of events within the 
IVR system Ifor plural calls to the call processing center, 
the plural palls being recorded from end to end; 

mddel a call flow of the IVR system as a non- 
deterministi\c finite-state machine, such that a start state 
of the finitfe-state machine represents a first prompt of the 
IVR system, either states of the finite-state machine 
represent subsequent prompts at which a branching occurs in 
the call flowlof the IVR system, exit conditions are 
represented as\ end states, and transitions of the finite- 
state machine represent transitions between call flow states 
triggered by davta inputted by a user or by internal 
processing of the IVR system; 

provide the complete sequences of events for the 
plural calls to the finite-state machine to produce a two-way 
matrix of several counters, such that: 

fcir states with at least one child or 
subsequent state, \ there are provided state- transition 
counters, and 

fort exit states, there are provided counters 
representing exit conditions from the IVR system, separating 
different levels on automation achieved; and 

represent! data from the two-way matrix as a state- 
transition diagram. 



0 8. A systlem according to Claim 7, wherein each 

node of the state-transition diagram represents one of a 
specific prompt in tne call flow of the IVR system, a prompt 
with re-prompts and netries, and a complete subsection of the 
IVR system, which represents many different prompts. 
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A System according to Claim 7, wherein exit 



conditions in the state- transition diagram are represented by 
leaves, each of tne leaves indicating one of a call resolved 
in the IVR systems a call transferred to a live agent, and a 
caller hanging up without obtaining useful information. 

10. A computer program product embodying a program 



for implementing a 
behavior within an 



nethod of visually representing user 
Interactive voice response (IVR) system of 
a call processing center, in which the IVR system generates 
user prompts, including a first prompt generated upon entry 
of a user into the ::VR system, and subsequent prompts 
triggered by data ir putted by a user or by internal 
processing of the I\R system that cause a branching in a call 
flow within the IVR system, said computer program product 
comprising: 

code for generating a complete sequence of events 
within the IVR systen for plural calls to the call processing 
center, the plural calls being recorded from end to end; 

code for modeling a call flow of the IVR system as 
a non-deterministic finite-state machine, such that a start 
state of the finite-state machine represents a first prompt 
of the IVR system, otier states of the finite-state machine 
represent subsequent prompts at which a branching occurs in 
the call flow of the IVR system, exit conditions are 
represented as end states, and transitions of the finite- 
state machine represent transitions between call flow states 
triggered by data inputted by a user or by internal 
processing of the IVR system; 

code for providing the complete sequences of events 
for the plural calls tolthe finite-state machine to produce a 
two-way matrix of several counters, such that: 
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states with at least one child or 
lere are provided state-transition 

exit states, there are provided counters 



representing exit conditions from the IVR system, separating 
different levels of automation achieved; and 

code for Representing data from the two-way matrix 
as a state-transitidtn diagram. 



11. A computer program product according to Claim 
10, wherein each node of the state-transition diagram 
represents one of a specific prompt in the call flow of the 
IVR system, a prompt [with re-prompts and retries, and a 
complete subsection qf the IVR system, which represents many 
different prompts. 



12 . A comp 
10, wherein exit condd 
are represented by 1 
of a call resolved in 
live agent, and a call 
information. 



ter program product according to Claim 
ions in the state- transition diagram 
salves, each of the leaves indicating one 
bhe IVR system, a call transferred to a 
*r hanging up without obtaining useful 



processing center, in 
generates user prompts 
upon entry of a user ir 



13 . A methocfi of visually representing user 
behavior within an automated response system of a contact 

vfhich the automated response system 
including a first prompt generated 
to the automated response system, and 
subsequent prompts triggered by data inputted by a user or by 
internal processing of the automated response system that 
cause a branching in a contact flow within the automated 
response system, said method comprising the steps of: 
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generating a complete sequence of events within the 
automated response system for plural contacts to the contacts 
processing center, tfye plural contacts being recorded from 
end to end; 

modeling a bontact flow of the automated response 
system as a non-deterministic finite-state machine, such that 
a start state of the flinite-state machine represents a first 
prompt of the automated response system, other states of the 
finite-state machine represent subsequent prompts at which a 
branching occurs in th* contact flow of the automated 
response system, exit conditions are represented as end 
states, and transitions! of the finite-state machine represent 
transitions between contact flow states triggered by data 
inputted by a user or b^ internal processing of the automated 
response system; 

providing the homplete sequences of events for the 
plural contacts to the finite-state machine to produce a two- 
way matrix of several counters, such that: 

for states with at least one child or 
subsequent state, there are provided state- transition 
counters, and 

for exit states, there are provided counters 
representing exit conditi ms from the automated response 
system, separating different levels of automation achieved; 
and 

representing data from the two-way matrix as a 
state-transition diagram. 

14. An apparatus for visually representing user 
behavior within an automated response system of a contact 
processing center, in whi :h the automated response system 
generates user prompts, including a first prompt generated 



upon entry of a user into 



v 



the automated response system, and 
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subsequent prompts triggered by data inputted by a user or by 
internal processing of the automated response system that 
cause a branching in a contact flow within the automated 

said apparatus comprising: 

or generating a complete sequence of events 
within the automated response system for plural contacts to 
the contact processing center, the plural contacts being 
recorded from end! to end; 

means fpr modeling a contact flow of the automated 
a non-deterministic finite-state machine, 
such that a startl state of the finite-state machine 
represents a first! prompt of the automated response system, 
other states of tlje finite-state machine represent subsequent 

branching occurs in the contact flow of 
the automated respjpnse system, exit conditions are 
represented as end! states, and transitions of the finite- 
state machine represent transitions between contact flow 
states triggered by data inputted by a user or by internal 
processing of the automated response system; 



response system a\ 



means foi 
events for the plur 



providing the complete sequences of 
al contacts to the finite-state machine to 
produce a two-way matrix of several counters, such that: 

for states with at least one child or 
subsequent state, t|iere are provided state-transition 
counters, and 

for ebcit states, there are provided counters 
representing exit conditions from the automated response 
system, separating qifferent levels of automation achieved; 
and 

means for Representing data from the two-way matrix 
as a state-transitioA diagram. 
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15. A system for visually representing user 
behavior within an automated response system of a contact 
processing center, in which the automated response system 
generates user prompts, including a first prompt generated 
upon entry of a user! into the automated response system, and 
subsequent prompts triggered by data inputted by a user or by 
internal processing <bf the automated response system that 
cause a branching in a contact flow within the automated 
response system, said system being operable to: 

generate a complete sequence of events within the 
automated response system for plural contacts to the contact 
processing center, tqe plural contacts being recorded from 
end to end; 

model a contact flow of the automated response 
system as a non-deterministic finite-state machine, such that 
a start state of the flinite-state machine represents a first 
prompt of the automated response system, other states of the 
finite-state machine represent subsequent prompts at which a 
branching occurs in the contact flow of the automated 
response system, exit conditions are represented as end 



states, and transitions; 
transitions between cor 



of the finite-state machine represent 
tact flow states triggered by data 
inputted by a user or t|y internal processing of the automated 
response system; 

:|pmplete sequences of events for the 
plural contacts to the finite-state machine to produce a two- 
way matrix of several counters, such that: 

for states with at least one child or 
subsequent state, there are provided state-transition 
counters, and 

for exit states, there are provided counters 
representing exit conditions from the automated response 
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system, separating different levels of automation achieved; 
and 

represent data from the two-way matrix as a state- 
transition diagram. 



16. A computer program product embodying a program 
for implementing a njethod of visually representing user 
behavior within an automated response system of a contact 
processing center, in which the automated response system 
generates user prompts, including a first prompt generated 
upon entry of a user into the automated response system, and 
subsequent prompts triggered by data inputted by a user or by 
internal processing oif the automated response system that 
cause a branching in k contact flow within the automated 
response system, said I program product comprising: 

code for generating a complete sequence of events 
within the automated response system for plural contacts to 
the contact processing center, the plural contacts being 
recorded from end to e id; 

code for modeling a contact flow of the automated 
response system as a non-deterministic finite-state machine, 
such that a start stato of the finite-state machine 
represents a first pronpt of the automated response system, 
other states of the finite-state machine represent subsequent 
prompts at which a branching occurs in the contact flow of 
the automated response system, exit conditions are 
represented as end stat.es, and transitions of the finite- 



state machine represent. 



transitions between contact flow 



states triggered by data inputted by a user or by internal 
processing of the autonkted response system; 

code for providing the complete sequences of events 
for the plural contacts \to the finite-state machine to 
produce a two-way matrix\of several counters, such that: 
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for states with at least one child or 
subsequent state, there are provided state- transition 
counters, and 

for exit states, there are provided counters 
representing exit conditions from the automated response 
system, separating different levels of automation achieved; 



and 



code for r 



presenting data from the two-way matrix 



as a state-transition diagram. 
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